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Scientific notation is a powerful tool used in mathematics and science to
express very large or very small numbers in a concise form. This method
simplifies calculations and makes it easier to understand the scale of the
numbers involved. In this article, we will explore the principles of
multiplication and division in scientific notation, provide a detailed
worksheet that includes practice problems, and offer tips and strategies for
mastering these operations.

Understanding Scientific Notation

Scientific notation is expressed in the form of \( a \times 10”n \), where:

- \( a \) is a number greater than or equal to 1 and less than 10 (the
coefficient).
- \( n\) is an integer (the exponent).

For example:
- The number 4,500,000 can be written as \( 4.
- The number 0.00032 can be expressed as \( 3.

\times 1076 \).
\times 107{-4} \).
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This notation is particularly useful in fields such as physics, chemistry,
and engineering, where calculations often involve very large or very small
quantities.

Multiplication of Scientific Notation

When multiplying numbers in scientific notation, there are specific steps to
follow:

1. Multiply the coefficients (the numbers in front).
2. Add the exponents (the powers of ten).

The formula can be summarized as follows:

\ [

(a \times 107™m) \times (b \times 107”n) = (a \times b) \times 10~{(m+n)}
\1



Example of Multiplication

Let’s multiply \( 3.0 \times 1074 \) and \( 2.0 \times 1073 \):

1. Multiply the coefficients: \( 3.0 \times 2.0 = 6.0 \).
2. Add the exponents: \( 4 + 3 =7 \).
3. Combine the results: \( 6.0 \times 1077 \).

Thus, \( (3.0 \times 1074) \times (2.0 \times 107™3) = 6.0 \times 10°7 \).

Division of Scientific Notation

The process for dividing numbers in scientific notation is similar to
multiplication, but with a slight variation:

1. Divide the coefficients.
2. Subtract the exponents.

This can be summarized by the formula:

\ [

\frac{(a \times 10”m)}{(b \times 107n)} = \left(\frac{a}{b}\right) \times
10~{(m-n)}

\1

Example of Division

Consider dividing \( 6.0 \times 107”7 \) by \( 3.0 \times 1074 \):

1. Divide the coefficients: \( \frac{6.0}{3.0} = 2.0 \).
2. Subtract the exponents: \( 7 - 4 = 3 \).
3. Combine the results: \( 2.0 \times 1073 \).

Thus, \( \frac{(6.0 \times 10°7)}{(3.0 \times 1074)} = 2.0 \times 1073 \).

Worksheet: Multiplication and Division of
Scientific Notation

To reinforce the concepts of multiplication and division of scientific
notation, below is a worksheet containing practice problems. Each section
includes both multiplication and division exercises.



Multiplication Problems

1. \( (2.5 \times 1073) \times (4.0 \times 1072) \)
2. \( (6.1 \times 107{-2}) \times (3.0 \times 107°{-5}) \)
3. \( (9.0 \times 1076) \times (1.2 \times 1073) \)
4. \( (5.4 \times 107"{10}) \times (2.0 \times 107{-3}) \)
5. \( (1.0 \times 1070) \times (7.5 \times 1071) \)

Division Problems

\( \frac{(8.0 \times 1075)}{(2.0 \times 1072)} \)
\( \frac{(5.4 \times 10°{-3})}{(1.8 \times 10°{-6})} \)
\( \frac{(3.6 \times 1074)}{(1.2 \times 1072)} \)
\( \frac{(7.2 \times 10°{-7})}{(4.0 \times 10°{-3})} \)
\( \frac{(2.5 \times 1078)}{(5.0 \times 1074)} \)
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Solutions to the Worksheet Problems

To help you check your work, here are the solutions to the multiplication and
division problems provided above.

Solutions for Multiplication Problems

1. \( (2.5 \times 1073) \times (4.0 \times 1072) = 10.0 \times 10”5 = 1.0
\times 1076 \)

2. \( (6.1 \times 107{-2}) \times (3.0 \times 107{-5}) = 18.3 \times 10°{-7}
= 1.83 \times 10"{-6} \)

3. \( (9.0 \times 1076) \times (1.2 \times 1073) = 10.8 \times 1079 = 1.08
\times 107{10} \)

4. \( (5.4 \times 107{10}) \times (2.0 \times 107{-3}) = 10.8 \times 1077 =
1.08 \times 1078 \)

5. \( (1.0 \times 1070) \times (7.5 \times 1071) = 7.5 \times 1071 \)

Solutions for Division Problems

1. \( \frac{(8.0 \times 1075)}{(2.0 \times 1072)} = 4.0 \times 107°3 \)

2. \( \frac{(5.4 \times 10"{-3})}{(1.8 \times 10°{-6})} = 3.0 \times 10"{3}
\)

3. \( \frac{(3.6 \times 1074)}{(1.2 \times 1072)} = 3.0 \times 1072 \)

4. \( \frac{(7.2 \times 10~{-7})}{(4.0 \times 10"~{-3})} = 1.8 \times 10"{-4}
\)

5. \( \frac{(2.5 \times 1078)}{(5.0 \times 1074)} = 0.5 \times 1074 = 5.0



\times 1073 \)

Tips for Mastering Scientific Notation

To excel in multiplication and division of scientific notation, consider the
following tips:

- Practice Regularly: The more you practice, the more comfortable you will
become with the notation and the calculations involved.

- Check Your Work: After completing a problem, go back and check your
calculations to ensure accuracy.

- Use a Calculator: For complex problems, using a scientific calculator can
help verify your results.

- Understand the Rules: Familiarize yourself with the rules for multiplying
and dividing scientific notation, as well as converting between scientific
and standard forms.

Conclusion

Mastering multiplication and division in scientific notation is an essential
skill for students and professionals in various fields. By understanding the
principles and practicing regularly with worksheets, learners can develop
confidence and proficiency in handling these operations. Whether you are
studying for an exam or simply looking to enhance your mathematical skills,
the exercises and tips provided in this article will serve as a valuable
resource.

Frequently Asked Questions

What is scientific notation?

Scientific notation is a way of expressing numbers that are too large or too
small in a compact form, typically as a product of a number between 1 and 10
and a power of ten.

How do you multiply numbers in scientific notation?

To multiply numbers in scientific notation, you multiply the coefficients
(the numbers in front) and add the exponents of the powers of ten.

What is the process for dividing numbers in



scientific notation?

To divide numbers in scientific notation, you divide the coefficients and
subtract the exponent of the denominator from the exponent of the numerator.

Why use a worksheet for multiplication and division
in scientific notation?

A worksheet provides structured practice problems that help students
reinforce their understanding of multiplication and division in scientific
notation, improving their calculation skills.

Can you provide an example of multiplying two
numbers 1in scientific notation?

Sure! For example, to multiply (3.2 x 1074) by (2.5 x 10°3), you would
calculate 3.2 2.5 = 8.0 and then add the exponents: 1074 10"3 = 10™(4+3) =
10~7. So, the result is 8.0 x 10"7.

What is the importance of keeping track of
significant figures in scientific notation?

Keeping track of significant figures is important in scientific notation
because it ensures that the precision of the measurements is accurately
represented in calculations.

Where can I find a good worksheet for practicing
multiplication and division in scientific notation?

You can find worksheets for practicing multiplication and division in
scientific notation on educational websites, math resource platforms, or by
searching for 'scientific notation multiplication and division worksheets'
online.
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